A new scheme for beam extraction is presented to partially extract a negative hydrogen ion beam at 260 MeV from the main linac where both protons and negative hydrogen ions are accelerated up to 1 GeV. The negative hydrogen ions are extracted by a stripper magnet and the un-extracted ions are returned to the linac. The main feature of this extractor is its ability to regulate the intensity of the extracted beam with the stripper magnet. This extraction scheme will be utilized for the KOMAC (Korea Multi-purpose Accelerator Complex) linear accelerator of 1 GeV cw proton (Ht )/negative-hydrogen (H-) beams with an intensity of 20 mA.
INTRODUCTION

Korea Atomic Energy Research Institute (KAERI) is
proposing to develop a 20 MW (1 GeV and 20 mA) cw Ht/H-linear accelerator ( Fig. 1 ) under the KOMAC [ l ] (Korea Multi-purpose Accelerator Complex) project. The KOMAC linac will accelerate both Ht and H-up to 1 GeV while partially extracting H-at 100 and 260 MeV. Since the accelerator is to be utilized multi-purposely, regulating the beam intensity is a crucial requirement for the beam extraction system. The extraction method developed in this study is to use a stripper magnet for magnet stripping [2] which removes the weakly bound electron from H-. The 260 MeV H-beam extractor design is the main objective of this study, where the beam can be used for deep-sited tumor therapy. H-beam must be returned to the main linac. The last requirement is important because the beamline element for the extracted beam must be placed as close as possible for focusing. Fig. 2 shows the design of the stripper magnet using POISSON [3] . The stripper magnet consists of super- After the POISSON run is finished with given currents in the superconducting and normalconducting coils, the field l m at the mid-plane is fitted with a sum of six tanh functions. Fig. 4 shows that the field is described analytically with a fitting function of 12 parameters, The off-mid-plane field which interacts with H-sitting at some distance from the mid-plane could be computed from the mid-plane field as and Fig. 5 shows the field data (solid circle) which is obtained from POISSON at a vertical distance of 1 cm from the mid-plane. The field (solid curve) computed from the mid-plane field matches well with the data points. Tracking H-through the stripper magnet is done by solving a first order differential equation. The DIVPAG subroutine from IMSL MATHLIBRARY was used to obtain results with an accumulated error of 10-l'. The stripping process is also simulated using the life time given in the reference [23.
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BEAM EXTRACTOR DESIGN
The beam extractor design is shown in Fig. 6 . It consists of a stripper magnet, 5 dipoles (BM), 12 quadrupoles (QM), and 4 steering magnets (SM). The dipole bends the This effect provides the horizontal position difference for different stripper settings (Fig. 9(b) ). This problem can be fixed by placing two 1' dipoles downstream of the stripper magnet, with a beam position monitor (BPM) between the dipoles for a diagnostic tool. For the 0% stripping case, the stripper bends H-by 20' while bending less for the high intensity H-stripping. Figs. 9(c) and (d) shows that the maximum angle difference is about 2' for two extreme beams at the center of the BPM. The maximum path difference is 3 mm. The remaining 2' or lesser angle is provided by two 1' dipoles and the alignment of the beam will be achieved by utilizing the BPM between two 1' dipoles and the second BPM placed upstream of BM03B. 
SUMMARY
This paper discussed a feasibility of 260 MeV H-beam extractor using a stripper magnet. It is shown that a desired intensity from 0 to 100% of H-beam could be extracted and all the extracted beams from 0 to 100% could be enclosed with a large ellipse which represents a factor of eight emittance growth. The un-extracted H-beam is returned to the main linac with no emittance growth.
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